This brief examines the effects of industry performance and industry composition on overall changes in Massachusetts employment in the period 1996 to 2006. Through 2000, Massachusetts enjoyed strong economic expansion. Around the time of the nationwide recession of 2001, however, the Massachusetts economy experienced a relatively severe setback, and the state has yet to regain as many jobs in the ensuing expansion as it lost in the downturn.
The Massachusetts economy performed exceptionally well during the boom years in the latter half of the 1990s. Employers added 300,000 employees to their in-state payrolls between 1996 and 2001. The annualized employment growth rate during this period, 1.9 percent, was well in excess of the Commonwealth's long-term average and comparable with the concurrent gain for the nation as a whole. 1 Reflecting the particularly robust expansion in the state's highpaying industries, Massachusetts real GDP grew at an annualized rate of 5.1 percent in the late 1990s to early 2000s, considerably above the national GDP growth rate of 3.4 percent. 2 As the dot-com bubble burst, businesses curtailed their spending on capital equipment and software, and the national economy slipped into recession. Starting in 2001, the Massachusetts economy experienced a greater setback than most other parts of the nation.
During the period when the U.S. job count was falling, Massachusetts lost a greater fraction of its jobs than any other state. National employment began to recover in August 2003, but Massachusetts continued to lose jobs for several more months, and the subsequent pickup was initially modest. As a result, Massachusetts has yet to regain as many jobs as it lost in the downturn, while the total U.S. job count stands comfortably above its previous peak. Measured 1 Indicative of long-term trends, the annualized growth rate of Massachusetts payroll employment from 1969 to 1996 was 1.1 percent. 2 Owing to a break in the state GDP data associated with the conversion from SIC-to NAICS-based industries, the GDP figures are computed from 1997 to 2001. portion of the deterioration in Massachusetts employment, it becomes important to learn whether their poor performance was specific to Massachusetts or a more general phenomenon, as well as whether their retrenchment represented a structural decline or simply a temporary setback.
This brief does not attempt to project how Massachusetts economic growth is likely to compare with the national rate in coming years. However, the study can be viewed as a justification for continuing investigations into the various cyclical, structural, and locationspecific factors that affect the state's key industries. In order to measure the contribution of the fast-growth industries to Massachusetts job growth in the boom of the late-1990s and more recent years, we calculate the impact on job growth of simply removing the state's 10 fastest-growing industries from the statewide job totals. Thus, we calculate the growth rate of employment for the total of the other 57 industries. 4 As shown in Table 2 , performing this calculation for the period between 1996 and 2001 reduces the growth rate of employment in Massachusetts to 1.1 percent (from its actual growth rate of 1.9 percent). Removing these same industries from the national totals lowers the growth rate of U.S. employment to 1.5 percent (also from its actual rate of 1.9 percent). 4 We caution readers that these and later calculations are meant to account for the contributions of various industries to overall job growth, but they do not represent economic simulations. The estimates assume that removing industry X from the state economy has no effect on growth in industry Y. But, clearly, the growth rate in any given industry in Massachusetts has impacts on related industries in the state. Furthermore, the performance of industries in Massachusetts has a bearing on the performance of industries elsewhere in the nation (and vice versa). One would need to develop a detailed economic model, including input-output relationships across state-industry combinations, in order to provide more definitive measures of how the performance of various industries affected the Massachusetts economy during the past decade. 5 It is to be expected that this assumption reduces the overall growth rate in Massachusetts more than it reduces the U.S. growth rate, since the industries are selected on the basis of their fast growth in Massachusetts.
I. The 2001-2006 role of industries that grew fastest from 1996 to 2001
accounted for by the underperformance of the remaining 57 industries in Massachusetts (those that did not experience the fastest employment growth in the late 1990s).
Over the full decade from 1996 to 2006, taking these 10 fast-growth industries out of the mix in this way reduces annual employment growth in Massachusetts from 0.7 percent (actual) to 0.3 percent, and reduces the U.S. rate of job growth from 1.3 percent (actual) to 1.0 percent. In other words, without the top 10, the Commonwealth's annualized rate of employment growth in the latest decade was slower than the national figure by 0.8 percentage point, instead of by 0.6 percentage point (actual).
These calculations are repeated in the next two rows of Table 2 
II. The role of industries more critical for Massachusetts than the nation
So far, this analysis has focused on the contributions to Massachusetts employment growth in the past decade of industries that grew very fast in the late 1990s. Another approach is to focus on the contributions of industries that have been deemed critical in the development of the state's knowledge-based economy. To implement such an analysis, we examine employment in the 10 key industry clusters identified in the Massachusetts Technology Collaborative (MTC) Index of the Innovation Economy. Together, these clusters directly account for about one-quarter of Massachusetts jobs, as compared with less than one-fifth of U.S. jobs. 7 While the key clusters are intended to represent industry groupings that are important for the success of the Massachusetts economy, these clusters did not all add jobs rapidly during the latest boom period. The Index clusters include some of the industries that experienced very fast employment growth in the late 1990s as well as other, slower-growing industries. For example, the financial services cluster contains money management, and the software and communications services cluster contains various Internet-related and telecommunications services. As noted above, these industries were among the top 10 in terms of percentage employment expansion during the boom. On the other hand, the computer and communications hardware cluster includes the manufacture of telecommunications and other computing and electronic products, which ranked only 53 rd in terms of 1996-2001 growth rates of the 67 industries listed in Table 1 . Furthermore, some of the high-flying industries of the late 1990s-notably the construction categories and non-technical services such as amusement and recreation-are not found in any of the key clusters. Table 3 compares employment growth for the MTC key clusters and for the sum of all remaining industries in both Massachusetts and the nation. In the 1996-2001 period, the growth rate of Massachusetts employment across all of the key clusters, 2.5 percent, outpaced these clusters' national annualized growth rate of 1.9 percent. Outside the key clusters, Massachusetts employment growth was 1.7 percent, lower than within the key clusters and also somewhat lower than the nationwide performance of these industries. These findings indicate that the MTC key-cluster industries contributed substantially to the strong economic growth experienced in Massachusetts between the mid 1990s and the early 2000s. Without these 7 The cluster definitions are formed using four-digit (rather than mostly three-digit) NAICS codes. More complete documentation and findings are available at http://masstech.org/institute/the_index.htm. In order to extend the analysis back to 1996, we reconstructed data for each of the key clusters, using the U.S. Bureau of Labor Statistics Quarterly Census of Employment and Wages. This procedure resulted in some discrepancies between the employment levels used in this analysis versus those obtained from the Massachusetts Technology Collaborative for more recent years. These discrepancies appear to have little if any effect on the computed employment growth rates for the time periods analyzed. We are grateful to Robert Kispert of the Massachusetts Technology Collaborative for providing and discussing the data underlying the Index. For the 1996-2005 period as a whole, the differential between Massachusetts and U.S. employment growth rates was the same overall as outside the clusters. The clusters grew more slowly than non-cluster industries, but this was the case in both Massachusetts and the nation.
Thus, the comparatively slower employment growth of the clusters in Massachusetts does not account for any of the 0.6 percentage point gap between the overall Massachusetts and U.S. employment growth rates over the full nine-year timeframe.
III . Summary of Findings
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